Abstract: Death Valley National Park located in the U.S. states of California and Nevada is one of many units within the
Introduction
In the USA, there exist 58 national parks, most of which are located in the western part of the country where they cover vast wilderness areas. The American national parks are established by the Congress legislation, come under the federal law and are administered by the federal National Park Service (NPS). In the parks the NPS Rangers, wearing characteristic, green uniforms and hats, are not only responsible for law enforcement but are also the trip organizers and qualifi ed guides, and interpreters. In each park one private company is granted a concession for providing the high-quality visitor services (hotels, campgrounds, restaurants, gift shops, etc.). Concessioners also care for the park infrastructure.
The Death Valley belongs to the most interesting national parks of high geodiversity.
Localization and accessibility
Death Valley is located in the Western United States, mostly in the California State (Inyo County) and, partly, in Nevada (Nye County). The valley is bordered by the Panamint Range with the Telescope Peak (3,368 meters a.s.l.) as the tallest mountain and somewhat lower Amargosa Range (Fig. 1) .
Since 1933 the valley has been the national monument until October 31st, 1994 when it was designated the Death Valley National Park. The area under park jurisdiction covers 8,374 square kilometers (length -225 kilometers, widthfrom 8 to 25 kilometers). This is the hottest and the driest land in North America, and the lowest elevation in the park (86 meters below sea level) is the lowest point in both the North and South Americas.
http://dx.doi. org/10.7494/geotour.2013.32-33.59 Geotourism 1-2 (32-33) 2013: 59-68 In the past, the valley was a site of mining operations. Among others, gold, silver copper ores as well as borax were intensively extracted at various locations. The name "Death Valley" was given by gold prospectors who sought to cross the valley in 1849 heading to the California goldfi elds and survived despite the short water stocks.
Death Valley area is accessible only by car. The entrance fee is 20$ per vehicle (despite the number of passengers) and the ticket is valid for 7-days period from the purchase date. Better solution is to buy the Annual Pass, which covers entrance fees at all national parks in the USA for one year (cost: 80$ per vehicle, as for 2011). The pass fee includes also the park map and the current park newsletter.
A visit to the Death Valley National Park should start at the visitor center, where tourists can fi nd exhibition presenting the history, geology and nature of the valley. Also, a short fi lm is available providing a perfect introduction to the area. Due to vast area of the park and a great number of tourist attractions, it is recommended to carefully plan the visit before arrival using e.g., the perfect website of the park. During the tourist season and if weather allows (i.e., at temperatures up to 40°C) it is possible to visit some objects with the park ranger.
Geological setting
Death Valley is located within the Basin and Range Province, which is a part of the Central Cordillera (Fig. 2) -the Mesozoic orogenic belt (Stanley, 2002) . The characteristic feature of the Basin and Range Province is a system of parallel, tectonically controlled valleys and ranges (Fig. 3) . The fault systems and the distinct thinning of the lithosphere observed in the Basin and Range Province (to 20-30 kilometers) indicate strong extensional movements. The basement of the province is the rejuvenated Central Plate built of Proterozoic rocks belonging to the Hudsonian Province and their Upper Proterozoic-Paleozoic platform cover folded at the end of Mesozoic (Mizerski, 2004) . The Mesozoic era was a period of strong tectonic activitity (folding and faulting) in the Basin and Range Province, intermitted by the episodes of stability when erosion of newly formed mountain ranges have dominated. The fi nal setting of the region is related to the Neogene (Miocene) movements of the Alpine orogeny (Levin, 2005) .
The geological setting of Death Valley is typical of the pattern observed within the Basin and Range Province. The valley is a tectonic graben, which geological history has started in the Miocene (Fig. 3) . It is cut by the Furnace Creek Fault Zone (FCFZ) -a 200-kilometers-long and 30-kilometers-wide structure extending from the Amargosa Valley in the eastern California to the Fish Lake Valley in Nevada (Baucke, Cemen, 2007) . The FCFZ has formed in the Late Pleistocene and the youngest faults are only 2,000 years old (resulting from 4-6 separate tectonic events in the Holocene and several older ones) (Brogan et al., 1991) . In Late Pleisotocene, the main part of the valley together with the Panamint Range bordering it from the west formed a single tectonic block, which has migrated tectonically along the strike-slip Furnace Creek Fault for about 30 kilometers, as concluded from the studies of conglomerates composed of Paleozoic rocks (Baucke, Cemen, 2007; Konott et al., 2005) . Recently, the Furnace Creek Fault runs in the eastern part of the valley, at the foot of the Amargosa Range and its branch -the Black Mountains.
Both the western (Panamint Range) and the southeastern (Amargosa Range) slopes of Death Valley are built of strongly folded and faulted, Paleozoic marine sediments (Tanner, 2002) . In the southeastern part of the valley, the Black Mountains are composed of the Amargosa Chaos Formation (Fig. 4, Fig. 5 ) (Hall, 2007) . The valley itself is fi lled with Miocene-Pliocene Furnace Creek Formation sediments covered by Quaternary strata (Fig. 5) (Tanner, 2002) .
Characterization of selected geosites in the valley
The Zabriskie Point is one of several outstanding overlooks in the valley. It is located close to the Highway 190 -the main communication road in the valley -about 5 kilometers south of the Furnace Creek Visitor Center. Usually, this is the fi rst site visited by tourists arriving from Las Vegas. Around the Zabriskie Point there are several trails of various diffi culty. The rocks around the Zabriskie Point are mostly the Miocene-Pliocene Furnace Creek Formation sediments (Fig. 6,  Fig. 7 ) of total thickness over 2,000 meters (Tanner, 2002) . These are chiefl y the continental sediments deposited in an inland lake formed about 9 Ma ago. Lithology includes well-sorted, fi ne-bedded sandstones and mudstones covered locally by dark tuffs originating from Pliocene volcanic eruptions (Tanner, 2002) . The recent morphology of this area, named the "Badlands" is an effect of very intensive water erosion. The Furnace Creek Formation includes also the alluvial conglomerates and the fossil alluvial fans. A characteristic feature of the Badlands is the towering rock spire named the Manly Beacon.
In the lower part of the Furnace Creek Formation there are borates accumulations intensively mined in the XIXth century (Kistler, 2005) .
The Harmony Borax Works is a site where remnants of past borates mining operations can be visited. The site is located close to the Highway 190, about 1.5 kilometer from the Furnace Creek Visitor Center. A short (0.5 kilometer) but informative educational trail with well-prepared information boards leads the visitors around a few historical objects (Fig. 8) . It is worthy to see also the exhibition of the mining industry in Death Valley, which is available at the visitor center.
The borates accumulations in Death Valley are located in the lower part of Miocene-Pliocene Furnace Creek Formation where particular ore zones occupy various stratigraphic positions (Kistler, 2005) . Usually, these are layers up to 1 meter thick interbedded with fi ne-laminated mudstones (Fig. 9 ) (Tanner, 2002 (Tanner, 2002) . The Harmony Borax Works had been in operation in the years 1883-1888. Borates were mined and processes (refi ned) on site. The processing included multiple dissolution, settling of mineral impurities and reprecipitation of borates on metal rods in order to obtain highest possible concentration of borates in solutions. The product was then hauled with mule teams and wagons to railway station distant by some 200 kilometers from the mine. Unfortunately, high temperatures precluded the precipitation of borates in the summer. Both the harsh climatic conditions and transport problems resulted in the relatively early closure of the borate mine in Death Valley. In 1974 the Harmony Borax Works site was placed on the National Register of Historic Places.
Badwater Basin is the place of lowest elevation in Death Valley (85.6 meters below sea level). Simultaneously, this is the lowest elevation in the whole North America -the sea level is marked on the valley wall above the parking lot (Fig.  10) . This also one of the hottest places on Earth. On July 10 th , 1919 the weather station recorded the highest temperature in the United States: +56.7°C (Miller, Wright, 2004) . The Badwater Basin is located about 30 kilometers south of the Furnace Creek Visitor Center.
From geological point of view the Badwater Basin is a type of playa, i.e., a fl at, endorheic terrain, which is an ephemeral lakebed covered with salt minnerals. Apart from the still active evaporation processes (Fig. 11) , visitors can observe here the oldest rocks in Death Valley, exposed in the Black Mountains bordering the valley from the east. This is Proterozoic (1.7-1.8 Ga) Black Mountains Formation (Fig. 12) comprising mostly gneisses originated from regional metamorphism of crystalline basement and its Late Proterozoic-Cambrian sedimentary cover (Hall, 2007; Miller, Wright, 2004) . Due to the complicated tectonics, the formation has been named "the Amargosa Chaos" because the rocks have been strongly folded and faulted during the Late Paleozoic and Mesozoic tectonic episodes. Additionally, the Amargosa Chaos includes a complex of clastics, mostly breccias composed of fragments of Precambrian, Cambrian and Neogene rocks (Hall, 2007; Miller, Wright, 2004) .
In the northern part of the Badwater Basin there is the Devil's Golf Course -a huge fragment of valley fl oor covered with large (a dozen of centimeters across) lumps composed of soil and salt minerals (Fig. 13) .
The Ubehebe Craters, of an area about 3 square kilometers, is located in the northern Death Valley. The main outlook and parking lot located at the western edge of the largest crater is accessible by bitumen road (about 60 kilometers distant from Highway 190). The bottom of the crater is accessible by a trail, but the return hike upslope can be rather diffi cult due to high temperatures. Less trained visitors are recommended to take a walk to the Little Hebe craters (about 1 kilometer) and/or a several-kilometers-long loop around the Ubehebe Crater edge. The Ubehebe Craters are a cluster of 12 maars originated from phreatic eruptions caused by extreme water vapour pressure built at the contact of groundwaters with magma or heated rocks (Wood, Kienle, 1990) . In the crater walls the Miocene clastics can be observed (mostly fanglomerates and sandstones cemented with fresh-water carbonates) covered with the tuff rings (Crowe, Fisher, 1973) . The top surface of clastics composing the crater walls is rough, with numerous, irregular erosional depressions left after the ephemeral lakes. Tuffs deposited along the crater rims are thin-bedded and laminated whereas thick-bedded sediments deposited in erosional depressions accumulated from debris fl ows (Crowe, Fisher, 1973) (Fig. 14) . The total area covered by pyroclastics produced by volcanic eruptions is about 15 square kilometers (Fig. 15) .
The youngest and the largest of craters is the Ubehebe, which is about 900 meters in diameter and 237 meters deep (Fig. 14) . Its estimated age is about 6,000-7,000 years although some specialists claim a much younger age (Hall, 2007) . The Neogene volcanism in the Ubehebe area is related to the eruptions of trachybasalts along the fault zone cutting through the northern slopes of the Tin Mountain. The traces of Pleistocene tectonics related genetically to the Furnace Creek Foult Zone can be observed in the northeastern wall of the Ubehebe Crater, as a fault of throw about 120 meters (Fig. 16 ).
Summary
The Death Valley National Park is a handbook example of a dry, endorheic depression but it is also one of the most interesting and most diversifi ed national parks in the USA. The selected geotourist attractions presented above are only a sample of what visitors can fi nd in this area. The rocks exposed in the valley were formed during a time span from the Precambrian to the Recent. Visitors are able to examine the traces of both the ancient and the recent geological processes including tectonics, volcanism and sedimentation. The advantage of Death Valley National Park is the scientifi c and educational potential. Moreover, the park is perfectly developed from a geotourism point of view. Visitor information is available at the park gates. Here, the tourist can obtain full information together with a park map and educational materials, from scientifi c papers to popular publications, photo albums and a variety of souvenirs. All geosites are perfectly prepared: from very instructive information boards to access roads, parking lots and restrooms. Due to the enormous geodiversity, Death Valley is worthy to be visited even for one day because a well-planned trip enables the tourist to see exceptional examples of geologic objects.
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